SRC-induced disintegration of adherens junctions of madin-darby canine kidney cells is dependent on endocytosis of cadherin and antagonized by Tiam-1.
The effects of Src tyrosine kinase activation in subconfluent temperature sensitive (ts)-Src-transformed Madin-Darby canine kidney (MDCK) cells were analyzed by shifting them from nonpermissive (40.5 degrees C) to permissive (35 degrees C) temperature. Already, in 15 minutes, adherens junction components were released from the lateral walls and accumulated to basal surfaces. Simultaneously, membranous actin staining vanished, actin bundles appeared at the basal surface, and the cells flattened. The only component phosphorylated and translocated after the shift to 35 degrees C was p120ctn. The epithelial-mesenchymal transition could be inhibited by a specific inhibitor of Src kinase, PP2, or by inhibiting endocytosis. Therefore, Src activation was responsible for the transition, but not because of phosphorylation of adherens junction components but by way of activation of endocytic machinery and RhoGTPase. Expression of an RacGEF, Tiam-1 (T-lymphoma invasion and metastasis gene 1), prevented flattening of Src-transformed MDCK cells at 35 degrees C and resulted in accumulation of cadherin to lateral membranes. In the case where the Src-MDCK cells were cultivated at 35 degrees C and shifted for short time periods to 40.5 degrees C, cadherin rapidly returned to lateral membranes, whereas actin and p120ctn followed hours afterward. This further supports the view that cadherin internalization is the primary target of Src kinase. We also looked at the cell morphology and distribution of cadherin and Tiam-1 in cells grown in three-dimensional gels composed of collagen and laminin or in Matrigel. At nonpermissive temperature, both Src-MDCK and Tiam-1-transfected Src-MDCK cells exhibited nonpolarized morphology in collagen I, a loose cluster in the mixture of collagen I and laminin, and a differentiated cyst in Matrigel. In growth factor-depleted Matrigel, the Src-MDCK cells grew in nondifferentiated clusters, whereas Tiam-1-transfected cells went to apoptosis. The differentiated phenotype of both cell lines could be rescued by Matrigel-conditioned medium, platelet-derived growth factor, or cholera toxin. Concomitantly, both cadherin and Tiam-1 were recruited to lateral membranes. Therefore, cadherin and Tiam-1 seem to be the key players in the differentiation process of MDCK cells.